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DESCRIPTION  OF  PROBLEM  AREAS  AND  PRINCIPAL  RESULTS 


Under  the  subject  contract  we  have  investigated  a  number  of  nonlinear 
boundary  value  problems,  usually  steady-state,  of  reaction-diffusion  type. 
Though  a  few  problems  have  involved  ordinary  differential  equations,  we  have 
been  concerned  mostly  with  elliptic  partial  differential  equations.  Of 
special  interest  have  been  non linear! ties  with  jump  discontinuities  in  the 
dependent  variable,  giving  rise  to  free  boundaries. 

Thus,  much  of  our  work  may  be  described  as  an  investigation  of  elliptic 
free  boundary  problems  (FBP's).  In  particular,  we  have  studied  the  applica¬ 
bility  of  classical  methods  of  analysis  to  the  solution  of  such  FBP's.  In 
[3,5]  (see  "List  of  Publications"  below),  for  example,  the  existence  of  a 
solution  to  a  particular  FBP  has  been  established  by  a  method  of  monotone 
iteration.  For  several  FBP's  [2,3,4]  a  method  of  perturbation  (or  lineariza¬ 
tion)  has  been  shown  to  yield,  in  an  easily  applied  manner,  approximate 
solutions.  In  papers  providing  a  rigorous  justification  for  this  approach 
[8,9] ,  the  scope  of  the  study  was  broadened  to  include  a  closely  related 
eigenvalue  problem  and  bifurcation  results. 

Along  the  way  there  have  been  tangential  investigations  of  (a)  the  mul¬ 
tiplicity  and  stability  of  solutions  in  a  step-function  model  for  a  chemical 
reactor  16] i  (b)  a  minimum  principle  for  superharmonic  functions  subject  to 
interface  conditions  [7];  (c)  a  variety  of  results  for  OOB's  with  discontin¬ 
uous  nonlinearities  [1  ] »  and  (d)  studies  of  a  simple  but  informative  nonlinear 
eigenvalue  problem  [10,11]. 

Still  active  is  a  study  of  FBP's  arising  from  a  model  of  plasma  equi¬ 
librium  (collaborator i  Lee  Tsao)  and  a  generalisation  of  the  iteration  results 
in  [5]  to  a  wider  class  of  nonlinearities  (collaborator t  Ross  Gingrich). 
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